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(57)Abstract: 



PROBLEM TO BE SOLVED: To provide a filter 
^ ' where a resonator part consisting of a dielectric 
substrate formed with an electrode pattern is 
reduced in size and its no load Q is enhanced 
and that is downsized and to provide a duplexer 
and a communication unit using them. 
SOLUTION: Center electrodes 2a, 2b 
respectively having an open end, and a 
surrounding electrode 3 extended along both 
sides of them are formed on the upper side of 
the dielectric substrate 1 and center electrodes 
4a, 4b and a surrounding electrode 5 opposed 
respectively to the center electrodes 2a, 2b and 
the surrounding electrode 3 are formed on the 



lower side of the dielectric substrate 1. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the filter which provided and 
constituted the electrode pattern in the dielectric substrate, a duplexer, and the 
communication apparatus using them. 
[0002] 

[Description of the Prior Art] The example of composition of the filter by the 
conventional KOPURENA resonator is shown in drawing 22 . As for the plan of a 
dielectric substrate, and (B), in dra wing:.22 > a bottom view and (C) of (A) are side views. 
The surrounding electrode 3 in alignment with the side part of the center electrode 2a 
which has an open end, 2bs, and these center electrodes is formed in the upper surface 
of the dielectric substrate 1, respectively. The arrow in a figure shows electric field 
distribution. By such a structure, the center electrode 2a and the surrounding electrode 
3 act as one KOPURENA resonator, and center-electrode 2b and the surrounding 
electrode 3 act as a KOPURENA resonator of another side. These two KOPURENA 
resonators act as a filter which carries out electromagnetic field coupling and consists of 
two steps of resonators. 
[0003] 

[Problem(s) to be Solved by the Invention] Generally, since the filter by a KOPURENA 
resonator can constitute the shorting part of a resonator from a single flat surface of a 
dielectric substrate, the miniaturization by 1/4 wavelength resonator is possible for it, 
but. Since the electromagnetic field distribution of resonance mode leaked 
comparatively greatly out of a dielectric substrate (i.e., since the effective dielectric 
constant is low), there was a limit in a miniaturization. 
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[0004] Since an electric field faces to the surrounding electrode of both sides from a 
center electrode as shown in dra>vmg__22, an electric field concentrates on the edge of a 
center electrode. As a result, there was a problem that high unloaded Q was not 
obtained. 

[0005]The purpose of this invention is to provide the filter which made the whole 
miniaturization easy and raised unloaded Q, a duplexer, and the communication 
apparatus using them. 
[0006] 

[Means for Solving the Problem]While arranging a center-electrode pattern which has 
an open end, respectively, and a surrounding electrode in alignment with a flank of this 
center- electrode pattern on the upper surface of a dielectric substrate at two or more set 
parallel, a filter of this invention. It constitutes by forming in the undersurface of this 
dielectric substrate a center electrode and a surrounding electrode which counter said 
center electrode and a surrounding electrode, respectively. 

[0007] It combines with each other electromagnetic, a center-electrode pattern part of 
the upper and lower sides of a dielectric substrate acts like a ring resonator, and 
resonance frequency falls so that it may become whether to be Akira by an embodiment 
shown later. Reduction of an electrode pattern size for obtaining the part and 
predetermined resonance frequency and the size of a dielectric substrate is carried out. 
[0008]When electromagnetic field of resonance mode go in the direction of the upper and 
lower sides on both sides of a dielectric substrate, degradation of unloaded Q 
(henceforth Qo) by the edge effect is improved, and high Qo is obtained. 
[0009]A filter of this invention provides a track between a center electrode of the 
dielectric substrate upper surface or the undersurface, and a surrounding electrode of a 
flank of a center electrode, and makes an end of a center electrode an input output 
section. By this structure, parts for connecting discontinuity of a surrounding electrode 
by a wire or air bridges, or taking electric capacity are made unnecessary, and it 
manufactures easily by enabling it to constitute an input output section of a signal only 
from an electrode pattern on the upper surface of a dielectric substrate. 
[00 10] A filter of this invention forms a viahole which makes it flow through the 
surrounding electrodes in the upper surface and the undersurface of a dielectric 
substrate. This controls a spurious response. 

[00 11] A duplexer of this invention is constituted by forming a filter of the 
above-mentioned composition as a transmission filter and a receiving filter, respectively 
between a sending-signal input port and transmission-and-reception common 
input/output port and between this transmission-and-reception common input/output 
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port. Thereby, it is small to the whole, and Qo is high, and insertion loss obtains the low 
characteristic. 

[00 12] A communication apparatus of this invention obtains the characteristic that 
small size and electric power utilization efficiency are high, by using an 
above-mentioned filter or a duplexer for a processing part of a sending signal or an 
input signal, for example in a high frequency circuit section. 
[0013] 

[Embodiment of the Invention]The composition of the filter concerning a 1st 
embodiment is shown in drawio^^ The figure which expressed that (A) saw through 
the plan and (B) saw through the pattern at the bottom from the upper surface in 
.d?'IiwiAig...L and (C) are the sectional views of an A- A' portion. Line width forms the 
surrounding electrode 3 in the upper surface of the dielectric substrate 1 along with the 
center electrode 2a parallel to each who has an open end, 2b, and the side part of these 
center electrodes by Wl, respectively. The center electrode 2a and the input output 
electrodes 6a and 6b prolonged outside from the prescribed spot of 2b are formed. This 
input output electrodes 6a and 6b and surrounding electrode 3 constitute the coplanar 
line, respectively. 

[0014]The center electrodes 4a and 4b and the surrounding electrode 5 are formed in 
the undersurface of the dielectric substrate 1 at the position which counters the center 
electrode 2a on top, 2b, and the surrounding electrode 3, respectively. However, in this 
example, the short circuit end of the center electrode 2a of the upper surface of the 
dielectric substrate 1 and the center electrodes 4a and 4b by the side of the short circuit 
end of 2b and the undersurface is turned to an opposite direction, an electrode pattern is 
formed, and the length of the portion with which the center electrode 2a, 2b, and 4a and 
4b lap is set to LI. 

[0015] Although between the surrounding electrodes of the both sides of the input output 
electrodes 6a and 6b is connected with the wires 7a and 7b, this portion may be 
connected on an air bridge. By such a structure, ground potential of the both sides of the 
input output electrodes 6a and 6b is made equal, and an input output electrode portion 
is operated stably as a coplanar line. 

[0016]nrawiiig;.2__shows other examples of composition. In the example of .fei^^^^.y^lg;..!, 
although the surrounding electrodes 3 and 5 of the upper and lower sides of the 
dielectric substrate 1 were made to become independent, as shown in drawing 2, the 
flank electrode 9 which connects between up-and-down surrounding electrodes may be 
formed in the side of the dielectric substrate 1. The resonance mode which the potential 
of the surrounding electrode in the upper and lower sides of a dielectric substrate 
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became equal, and was stabilized by this structure is obtained. 

[0017] Dra_wmg__3 _ and dmwing-A are the figures showing the example of the electric field 
distribution of the filter shown in .drawiiig;.l.or .dxa wl;n^. 2. Drawixig..3 shows the electric 
field distribution in even symmetric mode, and electric field distribution [ in / in 
drawing_ 4 / an odd symmetric mode ], respectively. Although an electric field is [ like / it 
is ****** and ] suitable between a center electrode and the ground electrode of both 
sides with the conventional KOPURENA resonator compared with the filter by the 
conventional KOPURENA resonator shown in .dmwing_22, an electric field turns to the 
resonator concerning this invention mainly in the direction of the upper and lower sides 
of a dielectric substrate. Therefore, the electric field concentrates of the edge of the 
center electrode 2a, 2b, and 4a and 4b are eased, and degradation of Qo by the edge 
effect is suppressed. 

[go 18] The center-electrode portion of the upper and lower sides of a dielectric substrate 
combines with each other, and in order to act like a ring resonator, compared with the 
case where the conventional KOPURENA resonator is constituted, resonance frequency 
becomes low. That is, two central conductors with which the upper surface and the 
undersurface adjoin each other accomplish KO type, and each acts as a half-wave length 
resonator here. Besides, the open end of the half-wave length resonator of a field and 
the undersurface is combined by the electric field of a sliding direction, and ** also acts 
like a ring resonator. Since an effective dielectric constant is high and line length is long 
compared with the case where a coplanar line is constituted, at this time, resonance 
frequency faUs. 

[0019]Next, the composition of the filter concerning a 2nd embodiment is shown in 
drawing 5 . As for a plan and (B), a bottom view and (C) of (A) are the sectional views of 
an A- A' portion. Although the short circuit end of the center electrode in the upper 
surface and the undersurface of the dielectric substrate 1 was carried out in the 
direction which counters mutually in a 1st embodiment, the direction of the short circuit 
end of the center electrode in the upper and lower sides of the dielectric substrate 1 is 
made the same in the example shown in drawij^iLii- Also in this case, since an electric 
field turns to the sliding direction which sandwiches a dielectric substrate, high Qo is 
obtained. 

[002Q] Drawi n.g 6. is a lineblock diagram of the filter concerning a 3rd embodiment. In 
this example, the center electrode 2a and 2b are provided in the upper surface of the 
dielectric substrate 1, and the surrounding electrode 3 prolonged along with one of those 
center-electrodes side is formed. The center electrodes 4a and 4b are similarly formed in 
the undersurface of the dielectric substrate 1, and the surrounding electrode 5 
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prolonged along with those one side is formed. Even if it is such a structure, it becomes 
the resonance mode by which an electric field goes to the sliding direction of a dielectric 
substrate. However, since a surrounding electrode does not exist between the center 
electrodes on a par with the plane direction of a dielectric substrate, the 1st step of 
resonator by the center electrodes 2a and 4a and the surrounding electrodes 3 and 5 and 
the 2nd step of resonator by center-electrode 2b, 4b, and the surrounding electrodes 3 
and 5 can be combined strongly. 

[002 1] Dra wing: 7 is a lineblock diagram of the filter concerning a 4th embodiment. In 
this example, the center electrode 2a and the surrounding electrode 3 prolonged along 
with the side part of 2b are formed in the upper surface of the dielectric substrate 1, and 
the surrounding electrode 5 prolonged along with each one flank of the center electrodes 
4a and 4b is formed in the undersurface. The 2nd step of resonator can be combined 
with the 1st step with interim degree of coupling with the 3rd filter indicated to be a 
filter of a 1st- 2nd embodiment to di'Iiwing. 6. by this structure. 

[0022] Next, the composition of the filter concerning a 5th embodiment is explained with 
reference to dra.wixi.g.B.and As shown in while forming the center 

electrode 2a, 2b, and the surrounding electrode 3 in the upper surface of the dielectric 
substrate 1, the tracks 8a and 8b to which between the center electrode 2a, and 2bs and 
the surrounding electrodes 3 of those both sides is connected are formed. 
[0023]Drawnig:.9.is an enlarged drawing of the track portion. Thus, between the center 
electrode 2a and the surrounding electrode 3 of the both sides, the track 8a of the 
meander line form of the line width W2 is formed. The same may be said of another 
track 8b. These tracks 8a and 8b can take an outer join with the inductance of the 
above-mentioned tracks 8a and 8b, and the end of the side which is not an open end of 
the center electrode 2a and 2b is used for them as an input output section. 
[0024] Since according to this structure a wire, an air bridge, etc. for connecting the 
discontinuity of the surrounding electrode in what is called tap connection which were 
shown in drawin^^^ become unnecessary and outer join structure can be taken only 

with the electrode pattern on a dielectric substrate, that manufacture becomes easy. 
[0025]DL93XillglJJl.shows the transit characteristic and reflection property of the filter 
which were shown in :irawin^^^..8. Thus, even if between a center electrode and a 
surrounding electrode is connected on the track and it takes an outer join, in a pass 
band, the low reflection low insertion loss characteristic is obtained. 
[0026]Dniwing 11 is a lineblock diagram of the filter concerning a 6th embodiment. 
Although were and it inputted it made to output the signal from the one end of the 
upper surface of the dielectric substrate 1 in the example shown in .drawin^..8. In the 
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example shown in this drawing the track 8a was formed between the center 
electrode 2a and the surrounding electrode 3 of both sides of the upper surface of the 
dielectric substrate 1, and the track 8b is formed between the center electrode 4b and 
the surrounding electrode 5 of both sides under a dielectric substrate. A signal will be 
outputted and inputted in the direction which is the upper and lower sides of a dielectric 
substrate, and counters by this, and the isolation during input and output can be 
secured greatly. 

[0027]DimwmgLM shows the relation of external Q (Qe) to the length L2 of the track 8a 
in the filter shown in di:awingL&-and and 8b portion. Here, they may be line 

width Wl=0.3mm of W= 5.2 mm in length of a dielectric substrate, D= 2.5 mm in width, 
T= 0.2 mm in thickness, and a center electrode, width W2=0.03mm of the tracks 8a and 
8b, and length Ll=3.5mm with which the center electrode of the dielectric substrate 
upper and lower sides laps. Thus, with the length L2 of the track to which between a 
center electrode and the surrounding electrode of the both sides is connected, Qe can be 
changed a lot and, thereby, it can provide in a predetermined outer join. 
[0028] ].}raw].T]Lg 1 2.is a lineblock diagram of the filter concerning a 7th embodiment. This 
is the example which shortened most the length of the tracks 8a and 8b shown in 
dravvixjg 8 . That is, the tracks 8a and 8b are formed with the shortest distance between 
the center electrode 2a, and the prescribed spot and the surrounding electrode 3 of both 
sides of 2b. 

[0029] (A) of drawing 13 shows the relation of the length LI and the center frequency Fo 
with which the center electrode of the dielectric substrate upper and lower sides shown 
in drawing, 121aps. Here, it is referred to as length L2=0.1mm of width W2=0.1mm of 
W= 5.2 mm in length of a dielectric substrate, D= 2.5 mm in width, T= 0.2 mm in 
thickness, and the tracks 8a and 8b, the track 8a, and 8b portion, and the line width Wl 
of the center electrode is made into the parameter. Thus, the center frequency Fo of a 
filter can be defined with the length LI with which the center electrode of the dielectric 
substrate upper and lower sides laps. 

[0030](B) of dniwiryLJ^shows the relation of the coupling coefficient K between the 
resonators to the width Wl of the center electrode 2a, 2b, and 4a and 4b. About W, D, T, 
W2, and L2, it is considered as the same conditions as the case of (A) here, and length 
LI with which the center electrode of the dielectric substrate upper and lower sides laps 
is made into the parameter. Thus, the coupling coefficient between resonators can be 
defined with the length LI with which a center electrode laps, and the line width Wl of 
a center electrode. An outer join is weakened most and it enables it to disregard the 
influence by an outer join as L2=0.1mm in the example of this d^awing..l3. 
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[0031] Dr^i wir : g J, 5 is a figure showing the transit characteristic of the filter shown in 
dx_a_wing_I2. The characteristic of the filter by the conventional KOPURENA resonator 
which does not provide an electrode in the undersurface side of the dielectric substrate 
shown in drawingLl2_is also doubled and shown in the figure. What a solid line depends 
on an embodiment here, and a dashed line are conventionally based on structure. 
[0032]The characteristic of two filters is shown in Table 1 here. 
[0033] 
[Table 1] 

Type The mode feven, fodd center frequency Qoodd average Qo 

[MHz] [MHz] Qoeven. Embodiment Odd 2312.76 2479.42 61.06 

61.32 Even 2646.07 61.58. Conventional example Even 

4389.60 4545.50 56.01 46.23 Odd 4701.39 36.45. When , thus 

the length of a center electrode are the same, compared with the filter by the 
conventional KOPURENA resonator, center frequency falls greatly. Qo increases greatly 
simultaneously. Therefore, the line length for obtaining desired center frequency 
becomes short, and the miniaturization of the whole filter can be attained. The lowloss 
characteristic is obtained by increase of Qo. In drawin^^ although insertion loss is 
large from the dashed line, the direction of a solid line is the influence by the outer join 
Qe, and does not depend this on Qo. 

[0034] Next, the example of composition of the duplexer concerning an 8th embodiment 
is shown in drawing 16 . (A) is a plan and (B) is a bottom view. The center electrode 2a, 
2b, 2c, 2d, and the surrounding electrode 3 prolonged along with those both sides are 
formed in the upper surface of the dielectric substrate 1. While forming the center 
electrodes 4a, 4b, 4c, and 4d in the above-mentioned center electrode 2a, 2b, and the 
position that counters 2c and 2d, respectively, the surrounding electrode 5 prolonged 
along with those both sides is formed in the undersurface of the dielectric substrate 1. 
[0035] The input output electrodes 6a, 6b, 6c, and 6d vertically prolonged from the 
prescribed spot of four center electrodes were formed in the upper surface of the 
dielectric substrate 1, and between the surrounding electrodes of the both sides of these 
input output electrodes is connected to it with the wire, respectively. The input output 
electrode 10 in which one end is connected with the antenna port ANT, and the other 
end is connected with the surrounding electrode 3 is formed, and the prescribed spot of 
this input output electrode 10 is made to flow through the input output electrodes 6b 
and 6c. 

[0036]Two steps of resonators by the center electrode 2a shown in drawingr 16, 2b, 4a 
and 4b, and the surrounding electrodes 3 and 5 are used as a transmission filter, and 
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two steps of resonators by the center electrodes 2c, 2d, 4c, and 4d and the surrounding 
electrodes 3 and 5 are used as a receiving filter. This constitutes the antenna shared 
device which sets the input output electrode 6a to sending-signal input port TX, and 
sets the input output electrode 6d to received signal output port RX. 
[0037] In the example of drawing 16, the isolation between both filters can be raised by 
having separated the surrounding electrodes 5 and 5 by the side of the dielectric 
substrate undersurface by the transmission filter part and the receiving filter part. 
[0038] Next, the composition of the filter concerning a 9th embodiment is explained with 
reference to drawiQg;, 17 and fei:vving 18. In this example, as shown in dr£0AangJ2, the 
surrounding electrode 3 is formed in the upper surface of the dielectric substrate 1 along 
with the center electrode 2a parallel to each who has an open end, respectively, 2b, and 
the side part of these center electrodes. 

[0039] The center electrodes 4a and 4b and the surrounding electrode 5 are formed in 
the undersurface of the dielectric substrate 1 at the position which counters the center 
electrode 2a on top, 2b, and the surrounding electrode 3, respectively. However, the 
short circuit end of the center electrode 2a of the upper surface of the dielectric 
substrate 1 and the center electrodes 4a and 4b by the side of the short circuit end of 2b 
and the undersurface is mutually turned to an opposite direction, and the electrode 
pattern is formed. The center electrode 2a on top and the length of 2b make L3' the 
length of the center electrodes 4a and 4b of L3 and the undersurface. The tracks 8a and 
8b to which between the center electrode 2a, and 2bs and the surrounding electrodes 3 
of those both sides is connected are formed in the upper surface of the dielectric 
substrate 1. These tracks 8a and 8b are formed in meander line form covering the 
length L2 shorter than L3. By this structure, an outer join is taken with the inductance 
of the tracks 8a and 8b, and the end of the side which is not an open end of the center 
electrode 2a and 2b is made into the input output section. 

[O 040] Two or more viaholes 11 which make it flow through the surrounding electrodes of 
the upper and lower sides are formed in the circumference of the dielectric substrate 1. 
The viahole 12 which makes it flow through between the center electrode 2a, the 
surrounding electrode arranged between 2bs, and the surrounding electrodes arranged 
among the center electrodes 4a and 4b is formed in the approximately center part of a 
dielectric substrate. 

[004l]Thus, the spurious response resulting from the electrode pattern of the upper and 
lower sides of a dielectric substrate can be controlled by making it flow through the 
surrounding electrodes of the dielectric substrate upper and lower sides in the viaholes 
11 and 12. Especially the beer hall 12 located in a dielectric substrate center section has 
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an effect in controlling the spurious response resulting from the surrounding electrode 
of the dielectric substrate center section across which it faces between center electrodes. 
[0042]The above-mentioned viahole is a wafer state of ** dielectric ceramic substrate, 
and forms a hole in the periphery of the chip which should be started as a filter. ** Form 
an electrode in the inside of a hole. ** Dicing divides into each chip. It produces at the 
process to say. 

[0043]The hole of the above-mentioned viahole is created by the method of processing 
the ceramic substrate after calcination with laser beam machines, such as carbon 
dioxide gas laser and an YAG laser, a supersonic machine, etc., and the method of 
calcinating, after performing hole processing to a ceramic green sheet. 
[0044] By having shortened the center electrode 2a on the upper surface of a dielectric 
substrate, and the length L3 of 2b, and having lengthened length L3' of the center 
electrodes 4a and 4b at the bottom, as shown in :dl£L^iliK-i2j It becomes possible to fly a 
spurious response with the electric field distribution similar to lambda/4CPW used as a 
spurious response (coplanar waveguide which resonates with 1/4 wave) to frequency 
high enough, without changing the main frequency of a filter. This is because spurious 
one with the electric field distribution similar to lambda / 4CPW filter depends only on 
the upper surface of a dielectric substrate strongly to the main resonance modes of a 
filter being dependent on the double-sided electrode of a dielectric substrate. 
[0045] Drawm^.l8 shows comparison of a transit characteristic and a reflection property 
about the filter which carried out spurious control by the viahole shown in drawing J. 7 , 
and the usual filter which does not form the viahole. here - S21 - a transit 
characteristic and Sll - a reflection property - it is (original filter) - it is the usual 
filter which does not form the viahole. It is shown, respectively that (modified filter) is 
the filter which carried out spurious control by the viahole. This figure shows that 
spurious characteristics are improved substantially. The magnitude of attenuation in 
24.2 dB and 3 times (3F0) is 29.6 dB, and the mamitude of attenuation in the twice 
(2F0) of the center frequency FO of this filter has performed control of sufficient 
spurious response. 

[0046] Next, the composition of the filter concerning a 10th embodiment is explained 
with reference to .4ji^.!4'irXt£:..lvL.and drajYLQ_|^__20. Although the filter which comprises two 
steps of resonators was constituted from a 9th embodiment, the filter similarly provided 
with three or more steps of resonators can be constituted. Generally, the damping 
property can improve by increasing the number of stages of a filter. However, since a 
spurious response occurs in the high region close-attendants side of a filter zone, the 
transit characteristic of the filter which comprises three steps of resonators has not 
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improved a damping property. According to this 10th embodiment, the damping 
property is improved by forming three steps of resonators and controUing spurious one. 
[0047]As shown in drawing.. 19, the surrounding electrode 3 is formed in the upper 
surface of the dielectric substrate 1 along with the center electrode 2a parallel to each 
who has an open end, respectively, 2b, 2c, and the side part of these center electrodes. 
The center electrodes 4a, 4b, and 4c and the surrounding electrode 5 are formed in the 
undersurface of the dielectric substrate 1 at the position which counters the center 
electrode 2a on top, 2b, 2c, and the surrounding electrode 3, respectively. In this 
example, the length of the center electrodes 2a and 2c of L3 and the undersurface is 
differed by L3', the length of 2b is made into L3" and the center electrode 2a on top, 2b, 
and the length of 2c are changing the length with which up-and-down center electrodes 
lap with the 1.3rd step in the 2nd step. The meander-like tracks 8a and 8b to which 
between the center electrodes 2a and 2c and the surrounding electrodes 3 of those both 
sides is connected are formed in the upper surface of the dielectric substrate 1. 
[0048] Two or more viaholes 11 which make it flow through the surrounding electrodes of 
the upper and lower sides are formed in the circumference of the dielectric substrate 1. 
Thus, by making it flow through the surrounding electrodes of the dielectric substrate 
upper and lower sides in the viahole 11, the spurious response resulting from the 
electrode pattern of the upper and lower sides of a dielectric substrate is controlled. 
[0049] The outer join of a filter is optimized with the number of clinches of the tracks 8a 
and 8b. 

[0050]Drawing 20 shows comparison of a transit characteristic and a reflection property 
about the filter which carried out spurious control by the viahole shown in clrawing__H^^ 
and the usual filter which does not form the viahole. here - S21 - a transit 

characteristic and Sll -- a reflection property - it is (original filter) -- it is the usual 
filter which does not form the viahole. It is shown, respectively that (modified filter) is 
the filter which carried out spurious control by the viahole. From this figure, spurious 
characteristics are substantially improved with the filter in which the viahole was 
formed, like the case of the filter which comprises two steps of resonators. The 
magnitude of attenuation in 31.2 dB and 3 times (3F0) is 38.4 dB, and the magnitude of 
attenuation in the twice (2F0) of the center frequency FO of this filter has performed 
control of sufficient spurious response. Thus, though it is a filter by three steps of 
resonators, application with these various filters is attained by having improved 
spurious characteristics. 

[0051] Next, the example of composition of the communication apparatus concerning an 
11th embodiment is explained with reference to the block diagram shown in drawing.21. 
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Ill clrawixsg 21, as for ANT, a duplexer, BPFa, BPFb, and BPFc transmitting antennas 
and DFX, respectively A band-pass filter, As for an amplifying circuit, MIXa, and MIXb, 
an oscillator and DIV of a mixer and OSC are [ AMPa and AMPb ] counting-down 
circuits (synthesizer), respectively. VCO is a voltage controlled oscillator which 
modulates oscillating frequency with the signal according to a sending signal (send 
data). 

[0052]MIXa modulates the signalling frequency outputted from DIV with a modulating 
signal, BPFa passes only the zone of transmit frequency, and AMPa carries out power 
amplification of this, and transmits from ANT via DPX. AMPb amplifies the input 

signal outputted from DPX. BPFb passes only a received frequency zone among the 
amplified signal. MIXb mixes the signalling frequency and the input signal which are 
outputted from BPFc, and outputs intermediate frequency signal IF. 
[0053] The duplexer shown as an 8th embodiment is used for the duplexer DPX portion 
shown in drawing. 21. The dielectric filter shown as the 1st - a 7th embodiment is used 
for band-pass filter BPFa, BPFb, and BPFc. Thus, the small communication apparatus 
excellent in the high frequency circuit characteristic is obtained by using the small filter 
or duplexer which passes a desired frequency band by low insertion loss. 
[0054] 

[Effect of the Invention] According to this invention, since the reduction of the electrode 
pattern size for obtaining predetermined resonance frequency and the size of a 
dielectric substrate can be carried out and the unloaded Q of a resonator becomes high 
further, the low filter characteristics of insertion loss are acquired. 
[0055]According to this invention, the parts for connecting the discontinuity of a 
surrounding electrode by a wire or air bridges, or taking electric capacity become 
unnecessary, a signal can be outputted and inputted now only with the electrode pattern 
on the upper surface of a dielectric substrate, and manufacture becomes easy. 
[0056]According to this invention, by making it flow through the surrounding electrodes 
in the upper surface and the undersurface of a dielectric substrate in a viahole, a 
spurious response is controlled and the outstanding transit characteristic and reflection 
property are obtained. 

[0057]According to this invention, the characteristic that small size and electric power 
utilization efficiency are high is obtained by using an above-mentioned filter or duplexer 
for the processing part of a sending signal or an input signal in a high frequency circuit 
section. 



14 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

jXkavdng^jjThe figure showing the composition of the filter concerning a 1st 
embodiment 

lDrawing.2lThe figure showing other examples of composition of the filter 
jl)rawm^^The figure showing the resonance mode of the filter according to electric 
field distribution 

iJ2i:^?.wLQiL..4jThe figure showing the resonance mode of the filter according to electric 

field distribution 

[Drawing 5 J The lineblock diagram of the filter concerning a 2nd embodiment 
iDnO^AM-filThe lineblock diagram of the filter concerning a 3rd embodiment 
iDra^vvrnj^^ lineblock diagram of the filter concerning a 4th embodiment 
15l<5jYilIE„&lThe lineblock diagram of the filter concerning a 5th embodiment 
jJ^OajdiiiJilThe elements on larger scale of the filter 

["D.rc?vWing I Oj The figure showing the transit characteristic and reflection property of the 
filter 

[Dj^^E^A^^^jh- LUThe lineblock diagram of the filter concerning a 6th embodiment 
[Drawing 12] The lineblock diagram of the filter concerning a 7th embodiment 
lDrav^in^..i3j,The figure showing the size of each part of the filter, and the example of a 
characteristic change 

["Drawing I4] The figure showing a relation with the length L2 and Qe of a line part 
iDrawing. lolThe figure showing the comparative example of the transit characteristic 
of the filter and the conventional filter 

lDrawinjg__liAiThe lineblock diagram of the duplexer concerning an 8th embodiment 
lD.^^i:Wn5:K.rA]The lineblock diagram of the filter concerning a 9th embodiment 
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i^y^^^k^f J &i The figure showing the example of the characteristic of the filter 
[Dra>ymg__I9]The lineblock diagram of the filter concerning a 10th embodiment 
iDl^^wn?.^ J.Q]The figure showing the example of the characteristic of the filter 
[Drawing 21] The block diagram showing the composition of the communication 
apparatus concerning an 11th embodiment 
lBnoving.22jThe lineblock diagram of the conventional filter 
[Description of Notations] 
1 -dielectric substrate 

2, 4-center electrode 

3, 5-surrounding electrode 

6- input output electrode 

7- wire 

8- track 

9- flank electrode 

10 "input output electrode 
11, 12-viahole 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim l]A filter which forms in the undersurface of this dielectric substrate said center 
electrode, a center electrode which counters a surrounding electrode, respectively, and a 
surrounding electrode while arranging a center-electrode pattern which has an open 
end, respectively, and a surrounding electrode in alignment with a flank of this 
center-electrode pattern on the upper surface of a dielectric substrate at two or more set 
parallel. 

[Claim 2]The filter according to claim 1 which provided a track between a center 
electrode of said dielectric substrate upper surface or the undersurface, and a 
surrounding electrode of a flank of this center electrode, and made an end of said center 

electrode an input output section. 

[Claim 3] The filter according to claim 1 or 2 in which a viahole which makes it flow 
through said surrounding electrodes in the upper surface and the undersurface of said 
dielectric substrate was formed. 

[Claim 4]A duplexer which forms a filter given in either as a transmission filter and a 
receiving filter among claims 1-3, respectively between a sending-signal input port and 
transmission-and-reception common input/output port and between this 
transmission-and-reception common input/output port and a received signal output port. 
[Claim 5]A communication apparatus which provides a filter or the duplexer according 
to claim 4 of a statement in either among claims 1-3. 

[Translation done.] 
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